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Abstract: The study presents the anatomical and topographical structure of the cervical-thoracic ganglion and its 





The fundamental morphological investigations conducted on the nervous system; 
generally; and those describing in detail the vegetative nervous system represent a valuable 
substratum for physiology and physiopathology research. In literature; there are many lacks as 
concerns the organization of the vegetative nerve system in different species of mammals; 
especially on anatomical details. Although the general draft of the morphofunctional 
organization of the neurovegetative system is constant in mammals; which may be explained 
by the fact that the evolution differences in mammals regard more the relationship life and 
less the vegetative life; in the research activities conducted on laboratory animals (rabbits; 
rats; guinea pigs; polecats and coypus); the knowledge of topographic details specific to each 
species becomes necessary. The goal of this study is the detailed description of the cervical-
thoracic ganglion in the coypu (Myocastor coypus) and of its communication and distribution 
branches within the context of a larger investigation on the extra-nevraxial component of the 
orthosympathic in this species.  
 
MATERIAL AND METHODS 
 
The study was conducted on 49 coypu corpses; of which 29 males and 20 females aged 
between 3-7 days and 2 years. They were bred at the Şanta Coypu Farm of the Ciurea Forest 
Range; Iasi County or in private farms. Dissections were practiced either on fresh unfixed 
corpses (18) or on frozen corpses (17). In eight cases; we have used formol fixed corpses; 
while six corpses were fixed and preserved in 70 % alcohol. The dead bodies were dissected 
by means of stereoscopic lenses (x3). Certain details were found by means of simple lenses; 
resulting in a 6 or 10 times augmentation (x6; x10). For a better differentiation of the nervous 
to the conjunctive formations; we have dropped by pipette in the dissection field a solution of 
acetic acid with a concentration comprised between 5 and 10 %. For a better observation of 
the vegetative plexuses; they were stained with methyl blue. For getting a stronger contrast of 
the vegetative fibres; found in connection with vessels; we made vascular injections; 
introducing; immediately after slaughtering; gelatine to which China ink was added on the 
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descendant aorta (in cranial and caudal sense). This method helped us to observe the nerves; 
especially at the divisions of terminal arteries. Dissections were performed symmetrically. 
For describing the shown formations; we have used the terms and systematics from 
Nomina Anatomica Veterinaria; ed. 1983; 1994; 1997 and 2002. 
 
RESULTS AND DISCUSIONS 
 
The cervical-thoracic ganglion in coypu is located in the plan of the first thoracic 
vertebra; between the muscle longus colli; dorso-lateral and subclavicular artery; which 
represents the cranial limit of the ganglion. The caudal limit varies according to the sizes of 
the ganglion; which differ from one individual to another; as well as in comparative bilateral 
view. The sizes of the cervical-thoracic ganglion are higher than of the middle cervical 
ganglion. There are asymmetries between the right and the left cervical-thoracic ganglia; both 
as size and shape. 
 
Plate 1 – Ansa subclavia et Ganglia intermedia dorsale et ventrale 
1 - Truncus sympathicus; 2 - Ganglion cervicale medium; 3 - Ganglion cervicothoracicum; 4 - Ganglion 
intermedium dorsale; 5 - Ganglion intermedium ventrale; 6 - Ganglia thoracica; 7 - Ansa subclavia; 8 - A. 
vertebralis 
 
The sizes of the left cervical-thoracic ganglion are; generally; higher than of the right 
cervical-thoracic ganglion; especially as concerns the length; this being reported to the fusion 
degree of the caudal cervical ganglion with the first thoracic ganglion from the paravertebral 
chain. In most of cases; the caudal cervical ganglion fusions classically with the first thoracic 
ganglion; thus resulting a star-like cervical-thoracic ganglion. The mean sizes of the right 
cervical-thoracic ganglion are between 4-5.5 mm long and 1.5-2.5 mm wide. The sizes of the 
left cervical-thoracic ganglion are between 4.5-6 mm long and 1.5-2.5 mm wide. 
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The connection and distribution branches give the cervical-thoracic ganglion a star-like 
shape. In seven corpses; we have noticed the narrowing of the cervical-thoracic ganglion; 
found bilaterally in five cases and only on the left side; in the other two. This suggests an 
intermediary stage of the fusion process between the caudal cervical ganglion and the first 
thoracic ganglion from the paravertebral chain. In the other corpses; the shape of the cervical-
thoracic ganglion was characterized by a pronounced asymmetrical polymorphism.  
Macroscopically; the connection and distribution branches vary as number and 
thickness; thus justifying the constant morphological differences. (See Plate 1) 
In the dorsocranial sense; on the direction of vertebral artery; the vertebral nerve was 
noticed. In specific cases; presenting a dorsal intermediary ganglion (or a dorsal vertebral 
ganglion); we have noticed that this ganglion looked more like an intercalary ganglion; 
situated on the direction of the vertebral nerve than like an intermediary ganglion situated 
between  the middle cervical ganglion and the cervical-thoracic ganglion. In the cranio-dorsal 
direction; too; the branch communicating with the last pair of cervical nerves – the eighth - is 
located in the longitudinal direction; and followed by the branch communicating with the first 
thoracic rachidian nerve. In the cranial direction; the connection with the middle cervical 
ganglion is done by means of the caudal cervical orthosympathetic connective. The caudal 
cervical orthosympathetic connective looks divided and includes the subclavicular artery; thus 
making a very original subclavicular loop.  
The subclavicular artery seems to be the formation; which individualizes the middle 
cervical ganglion; separating it clearly and constantly from the caudal cervical ganglion (or 
the cervical-thoracic ganglion). 
In the dorso-caudal direction; we have noticed the branch communicating with the 
second thoracic rachidian nerve. Caudally to it; a thin nerve ending destined to the muscle 
longus colli ; more distinctive on the left side than on the right side; was noticed. In the caudal 
direction; a short interganglionar connective was noticed; which makes the connection 
between the cervical-thoracic ganglion and the third ganglion of the thoracic paravertebral 
chain. In the ventral direction; cardiac branches are found. They are characterized by a special 
finesse; that is the reason why the topography of some well-sketched cardiac nerves can be 
rarely emphasized. In case of most of the dissections done; we have noticed that the heart 
orthosympathetic innervation was done by the followings:  
- 2-3 nerve endings detached from the middle cervical ganglion;  
- 1-2 nerve endings detached from the ventral intermediary ganglion (when it exists);   
- 1-2 nerve endings detached from the subclavicular loop;  
- 2 -3 nerve endings detached from the caudal cervical ganglion. 
In five cases; we have noticed the concentration of the nerve endings detached from the 
left cervical-thoracic ganglion in a single fascicle of fibres corresponding to a classical caudal 
cardiac nerve. After a short distance to the ventral side of bronchial bifurcation; these fibres 
are intricate to short and fine fibres; detached from the left vague nerve; afterwards; they are 
divided in a dorsal branch; spread to bronchia and lung; respectively; a ventral one; directed 
to the heart base. In the other cases; at a rate of 80%; the cardiac branches; proceeded from 
the middle cervical ganglion; the subclavicular loop and the caudal cervical ganglion; are 
intricate on the lateral sides of trachea and oesophagus; on the lateral side of the ascendant 
aorta; between it and the two cranial vena cava; to the heart base and lung root; where they 
make the cardiopulmonary plexus; together with the branches detached from the vague nerve. 
From the cardiopulmonary plexus; branches are distributed to oesophagus; trachea; 
pulmonary root; lung; cranial vena cava; caudal vena cava; ascendant aorta; pulmonary artery; 




Plate 2 - Pars thoracica systematis autonomici 
(latus sinister) 
1 - Truncus sympathicus; pars cervicalis; 2 - Ganglion cervicale medium; 3 - Ganglion cervicothoracicum; 
3' - Ansa subclavia; 4 - N. Vagus; 4' - Truncus vagalis dorsalis et ventralis; 5 - N. phrenicus sinister;  
6; 6' - Ganglia thoracica; ramus interganglionaris thoracicus; 7 - Plexus aorticus thoracicus; 8 - Aorta 
thoracica;  
9 - Truncus pulmonalis; 10 - Arcus aortae; 11 - Truncus brachiocephalicus; 12 - A. subclavia sinistra; 13 - A. 
et n. Vertebralis; 14 - Ventriculus sinister; 15 - Atrium sinistrum; 16 - Trachea 
 
Plate 3 - Pars thoracica systematis autonomici 
(latus dexter) 
1 - Oesophagus et truncus vagalis dorsalis; 2 - Aorta thoracica et plexus aorticus thoracicus; 3 - Ganglion 
thoracicum; 4 - Truncus sympathicus dexter; 5 - Vena azygos; 6 - Ganglion cervicothoracicum; 7 - Ansa 
subclavia et a. subclavia dextra; 8 - N. vagus dexter; 9 - Truncus sympathicus; pars cervicalis; 10 – Trachea;  
11 - Ganglion cervicale medium; 12 - V. cava cranialis dextra; 13 - N. phrenicus dexter; 14 - V. cava 
caudalis 
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As it is shown in plates 2 and 3; the cardiopulmonary plexus is richer on the left side. 
This aspect is due to the relatively high number of cardiac branches (3-5); thin and 
interweaved. On the left side; too; caudal to the aorta; we have also noticed; besides the 
anastomosis nerve endings with the vague nerve; 2-3 short and thin nerve endings; which 
make the anastomosis with the left phrenic nerve.  
On the right side (see Plate 3); anastomoses with the vague nerve are done at the heart 
base; at the confluence of cava vena. The branches of the cardiopulmonary plexus are more 
reduced than on the left side. The parasympathetic cardiac branches from the vague nerve 
are thin and multiple and they detach caudally from the emergence of the recurrent nerve. In 
postcardiac mediastine; the two vague nerves; left and right; are placed on the dorsal side of 
oesophagus. In the distal half of the postcardiac mediastine; the two vague nerves are joint; 




 The caudal cervical ganglion; fused with the first thoracic ganglion; forms a cervical-
thoracic ganglion; star-like shaped; often narrowed.  
 The subclavicular loop in coypu results by splitting the caudal cervical connective around 
the subclavicular artery and contains 1-2 intermediary ganglions.  
 The intermediary ganglions are transitory from the ontogenetic viewpoint; gradually; they 
suffer a fusion process with the middle cervical ganglion.  
 The orthosympathetic innervation of heart is done by the branches detached from the 
middle cervical ganglion (anterior cardiac nerve); the subclavicular loop (middle cardiac 




1. *** - Nomina Anatomica Veterinaria; 1983; Third edition; Ithaca-New York 
2. *** - Nomina Anatomica Veterinaria; 1994; Fourth edition; Nomina Histologica rev.; Second edition; 
Nomina Embryologica Veterinaria; Zürich-Ithaca-New York 
3. *** - Nomina Anatomica Veterinaria; 2002; ediŃie bilingvă–terminologie internaŃională şi română; în 
traducerea Despinei Tudor şi a lui Gheorghe M. Constantinescu; Editura Vergiliu; Bucureşti 
4. Postolache Ferat Aida; 2004; Ortosimpaticul extranevraxial la nutrie; Editura „Ion Ionescu de la Brad”; Iaşi; 
1-144 p 
